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Abstract 
 
The application of the energy management system allows enterprises to get definite preferences such as the decrease of the 
production cost by lowering the share of energy cost, the increase of energy efficiency in the operation of business, the decrease 
of the harmful impact on the environment. Due to this, the essential growth in the number of ISO 50001 certified enterprises can 
be observed in different countries, except Russia. From 2011 to 2013 enterprises located in different countries got 4048 
certificates. Russian enterprises got only 18 certificates. The reasons of low interest of Russian enterprises in applying the energy 
management system are analyzed in this article. Among them we should single out the following two reasons. The first one is the 
absence of the single domestic information resource, which contains complete data concerning the enterprises that apply this 
system and the positive results of its application. The second reason is the short-sighted policy of the domestic top management, 
aimed at getting paper certificate instead of efficient system application and functioning. These two reasons determine the 
appearance of the third one. It is connected with the unwillingness to cooperate with organizations providing energy management 
system implementation services and bear definite financial expenses. Thereupon, the article examines a variation of the in-house 
energy management system implementation and proposes an algorithm concerning the method preparation necessary for energy 
management system formation.       
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
 
Different countries of the world have always considered solving the problems of energy conservation and energy 
efficiency improvement to be the major guideline of their development by Bunse et al. (2011), Worrell et al. (2003).  
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However, the energy crisis that took place in the mid-70-s of the last century made this problem not only important 
but even priority-driven for the majority of  world powers. The energy crisis was a great shock for most countries. It 
was the main reason for activating the development of new long-term guidelines of utilization of various sources of 
energy including the search for alternative sources, the utilization of hydrogen in the internal combustion engine, the 
phased transfer of vehicles to the use of natural gas instead of petrol, etc. The tendency to weaken the national 
economies relation to the influence of energy resources was the strongest motivating reason of transfer of the main 
emphasis in overcoming the ramifications of the crisis to the revelation of inner reserves of energy resources saving 
by Thollander et al. (2013). At this time new mechanisms of energy cost management on the basis of adoption of the 
ideology of execution of works in the field of energy management in industrial enterprises of various branches and 
spheres started developing by Swords et al. (2008), Abrahamse et al. (2005), McKane et al. (2005).  
Unlike the majority of countries experiencing all the ramifications of the energy crisis our country significantly 
increased the production of new raw materials, especially oil with the purpose to export it subsequently. For 
example, the share of oil in the Russian export was 11 % in 1960. It increased up to 25% in 1975 and it exceeded 
35% in 1981 by Inozemcev et al. (1976). Extra financial resources received in such a way allowed to solve 
economic and social problems of the country rather easily without extra efforts to modernize the domestic economy. 
The realization of such myopic policy led to the following: by the mid-80-s the energy intensity of gross domestic 
product in Russia, considering the primary energy, was twice higher than in the USA and many European countries, 
and with the course of time it continued growing and simultaneously it increased the gap in the rates of energy 
efficiency of various economies.  
 
2. Transformation of views on energy conservation in domestic enterprises  
 
A rather low level of energy cost in the prime cost of domestic enterprises output, not exceeding a few percent as 
a rule, did not encourage them to do some serious work in the field of energy conservation and energy efficiency 
rise by Bagautdinova et al. (2013). The real saving of energy costs did not have a significant influence on the change 
of final results of the enterprise activity by Sokolicin et al. (1988). Thereby, it lowered the interest in energy 
conservation on all the levels of its management. The attitude towards the power system of the industrial enterprises 
as their providing subsystem led to the following: the feasibility of capital investment in the development of the 
energy sector was considered last of all, after all the problems of the main and auxiliary process being solved. 
Besides, the absence of competition in centralized economy environment did not encourage the development of 
energy conservation processes and energy efficiency rise by Sadriev (2013). The policy of government regulation of 
energy prices aimed at curbing their growth only worsened the situation.  
The situation drastically changed when Russia pursued the policy of gradual transition to market economy which 
resulted in the essential transformation of development of various sectors and spheres of activity. The place and role 
of energy costs in the enterprise development were analyzed from a different point of view due to the formation of 
competition in various economic sectors against the background of continuous price rise. The emerging situation 
enforced to solve the problems which became priority for Western countries under the influence of the world energy 
crisis of the mid-70-s of the last century and which Russia took a refuge from in oil investment in domestic 
economy.  
It should be noted that enterprises of various sectors of economy have been recently examining the issues of 
energy conservation and energy efficiency growth. In the first place it refers to enterprises, the activity of which is 
oriented on functioning in the world outlets. It is they who keenly realize the necessity of energy cost management 
for raising their competitive ability by Semih et al. (2007), Fakhrutdinova et al. (2013). Among them, in-turn, the 
enterprises of the most power-consuming industries including chemical, petrochemical, metallurgical and a wide 
range of other sectors are the most motivated in raising the energy efficiency of their production by Melnik et al. 
(2013), Panasyuk et al. (2013).  
 
3. Problem Statement 
 
The international standard in the field of energy management ISO 50001:2011 “Energy management system – 
requirements with the application guide” was adopted in the middle of 2011 combining the  efforts of various 
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countries after the long preparatory work (according to the  information of the  International Organization for 
Standardization, 2011). It confirmed the importance of solving the problem of energy efficiency rise for the whole 
world. In this document it was attempted to unite and unify the existing experience in carrying out the works in the 
field of standardization of energy management procedures, which was collected by the leading world powers, 
including some European countries, the USA, Japan, China, Australia, etc. by Jelić et al. (2010), Anisimova (2013). 
From the day of international standard ISO 50001:2011 approval to October 2013 18 enterprises were certified 
according to this standard in Russia. In the same period of time 2177 enterprises were certified in Germany, 331 – in 
Great Britain, 168 – in Sweden, Italy and Spain each by Álvaro et al. (2013) (Fig.1). 
Having regard to the functioning of domestic enterprises in WTO environment and under the conditions of the 
increase of competition from the part of foreign producers,  such a low rate of enterprise certification reflects a 
rather passive position of the country’s top management in following the modern trends of managerial work 
development. To a great extent, the situation is worsened by the high power intensity of domestic GDP existing for 
many years. According to the information of the International Energy Agency, the power intensity of the Russian 
GDP is 2.8 – 3 times higher than in the countries analyzed in Fig.1 (according to the information of the International 
Energy Agency, 2013). 
 
 
Fig.1. Trends of ISO 50001 certification of enterprises (according to information BSI & GERMAN FEDERAL ENVIRONMENT AGENCY, 
2013) 
 
ISO 50001:2011 standard certificate indicates that at the moment of certification the enterprise has a system 
covering all the processes connected with the purchase, consumption and utilization of energy resources. This 
system also makes it possible to streamline the activity of the enterprise in the network of these processes in 
compliance with the standard requirements. The advantages of application of the standard for enterprises are 
production cost saving at the expense of production energy cost reduction and the increase of energy efficiency of 
the business operation. As a rule, the fact of decline in production prices is important for consumers. Also, the 
opinion of the consumers (especially, those from the developed countries of the world) is under the certain influence 
of the fact that the enterprise production has been produced with the use of energy-saving technologies and without 
the destroying impact on the environment by Semih et al. (2007), Lui (2014). So, if the application of the energy 
management system encourages the enterprise to receive certain preferences, why do the Russian enterprises not 
seek to have this system certified so actively as their western colleagues?  
 
4. The Analysis of Reasons 
 
4.1. The insufficiency of information in the public domain 
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It should be noted that one of the reasons is the absence of the integrated domestic information resource, which 
would present complete information about the enterprises, applying this system, and also contain some positive 
results of its application.  
The analysis of the official websites of 18 domestic enterprises, applying the energy management system, makes 
it possible to determine that only some of them have information concerning the start of the system application, the 
sequence of execution of works, the collaboration of the third-party organizations in the system formation, 
according to the information of OJSC Sibur Holding (2010), OJSC WBD  (2012), Kondratiev (2011), Vahrulin 
(2011). This information is presented in Table 1. However, there is no information about the ways of the system 
application and the results that are expected from its application in the future.  
Among the domestic information resources one should note the website www.50001.pro, which has live data 
about the events, connected with the sphere of energy management, including round work tables, conferences, 
contests, training, the UNIDO official information and  news of the companies covering the organization of energy 
saving events, the promotion of energy safety and energy management certifications. The analysis of this resource 
makes it possible to determine that the information presented there is not enough to form the integral idea of the 
energy management system efficiency on domestic enterprises, because out of 18 enterprises, applying this system, 
the website has the information on only two of them: JSC “Samotlorneftegas” and JSC “TNK-Nizhnevartovsk”. 
According to the data, presented on the website of JSC “Samotlorneftegas”, energy management system 
implementation resulted in the energy saving of 317 mil.kilowatt-hour in 2012. In JSC “TNK-Nizhnevartovsk” the 
energy cost saving was 4,2 %, that was worth 124 mil. roubles, in 2012.  
 
Table 1. Information on open access about the energy management on Russian enterprises 
 
Estimated 
factors 
OJSC “Sibur-Holding” JSC “Metallurgical 
Complex of Nizhny 
Tagil” 
JSC “Helicopters of 
Russia” 
JSC “Vimm-Bill-Dann” 
Date of the start 
of energy 
management 
activities 
2010 2010 2010 2011 
Sequence of 
execution of 
works 
1. Organization of the 
energy conservation 
centre; 
2. Analysis of the 
primary level of energy 
consumption; 
3. Paperwork; 
4. Training and 
retraining of the 
personnel; 
5. Organization of the 
process of energy cost 
management, monitoring 
of the fulfillment of 
activities, accepted for 
realization. 
1. Energy examination of 
the enterprise; 
2.Formation of the 
technical advisory group 
dealing with energy 
conservation; 
3. Determination of the 
system functioning 
regulation; 
4. Paperwork; 
5. Confirmation of the 
methods of the execution 
of the system key 
processes; 
6. Organization of the 
workshops, devoted to the 
discussion of the received 
results. 
1. Formation of the 
energy management 
department; 
2. Confirmation of the 
energy efficiency 
increase conception up 
to 2015; 
3. Energy policy 
formation; 
4. Organization of the 
benchmarking 
researches of the 
enterprise position on 
domestic and foreign 
outlets. 
 
1. Formation of the energy 
team; 
2. Estimate of the potential 
of energy efficiency 
increase; 
3. Formation of the system 
of factors for estimating 
the energy efficiency of 
the enterprise; 
4. Formation of the system 
of energy consumption 
monitoring; 
5. Formation of  energy 
policy 
Collaboration of 
the third-party 
organizations in 
energy 
management 
system 
formation 
Organization of 
cooperation with energy 
service companies 
No information Award of the contract 
with the FSBI 
“Russian Energy 
Agency” 
No information 
 
So, it is impossible to have a general idea of the energy management system implementation on domestic 
enterprises and evaluate the practicability and efficiency of its application on the basis of the information, presented 
in information networks. 
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4.2. Enterprises’ top-management attitude to certification 
  
In our opinion, energy management certificating is the starting point for the further continuous use of the system 
and the increase of energy efficiency of an enterprise. However, various enterprises can have different objectives in 
this respect. We can analyze the two most wide-spread positions of the enterprise’s top-management: “certification 
for receiving a certificate” and “certification and enhancement of the energy resources management process”. If the 
enterprises set the first objective, the effect of the energy management functioning is short-term and it can become 
another reason of the low interest of enterprises in ISO 50001:2011 certification. It can be explained by the 
following: after the objective itself has been realized, the stage of certificating sets a limit on all the activities 
directed on raising the energy efficiency of the enterprise.  
The second objective differs fundamentally because after certificating the achieved result in arranging the energy 
resources management is confirmed and continuous process of its enhancement directed on raising the energy 
efficiency of the enterprise functioning is implemented. To sum up, when the second objective is set on the 
enterprise, the work continues after certificating, it is done uninterruptedly in the direction of enhancement of the 
processes of managing the flows of energy on the enterprise.  
 
4.3. Necessity to collaborate with the third-party organizations 
  
One more reason of the low activity of domestic enterprises in applying the ISO 50001:2011 standard is the 
opinion that only special-purpose organizations must introduce the energy management system. The world ISO 
50001:2011 energy management standard defines the sequence of actions, directed on forming the energy 
management system on enterprises. When the practical realization of the standard takes place, enterprises have to 
adapt the proposed sequence of actions to their activities, bearing in mind all the requirements mentioned in the 
standard. At the very beginning of the execution of works in accordance with the standard, enterprises can have 
difficulties connected firstly with understanding of the standard terminology and secondly with carrying out of 
certain stages, mentioned in the standard, including their documentation and information support. As a result, the 
majority of organizations resort to third-party organizations, providing services in the sphere of energy management 
and methodical guidance connected with the system formation.  
Now we are going to analyze the peculiarities of the energy management system formation with the help of the 
third-party organization. When a third-party organization is working out the energy management system, the active 
contribution of the personnel to the system integration is not large. As a rule, it is brought into play when the 
information is collected and the review services in the system functioning are provided. Under these conditions the 
employees don’t take part in the process of the system design, as the methodical guidance has already existed and 
the developers just transform it to a certain enterprise. Financial expenditure is rather high in this manner of the 
system implementation.  
As an alternative to the implementation of the energy management system by a third-party organization we can 
analyze an in-house project of the system formation. An essential restriction for using this type is the necessity to 
work out the methodical support of the system functioning without assistance that assumes the availability of certain 
skills and abilities of the staff. Nevertheless, some positive moments of such a way of the system formation can be 
singled out. Thus, we should mention the low cost of works, the realization with the stress on certain goals and 
objectives, the understanding of the system of the process essence, and, consequently, the possibility to transform 
the inner processes of the system in perspective depending on the enterprise needs. An in-house method of system 
formation assumes that the developers have purposeful understanding of the complex of proposed activities oriented 
on certain goals and objectives. The situation is a little simplified if another management system, for example, a 
quality management system or an ecology management system, has already been implemented on an enterprise. The 
standards of these systems are made identically and they include a rather similar sequence of actions.  
 
5. Proposals concerning the in-house methodical support design  
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The process of the methodical support design when the in-house energy management system implementation 
takes place can be presented as shown in figure 2. It includes the design of the complex of methods. Among them 
the energy analysis method, methods, allowing to meet the applied challenges of an enterprise in the sphere of 
energy conservation and energy efficiency increase as well as the methodical-organizational mechanism of the 
energy management system formation can be singled out. In the future each of the presented methods will be 
improved and proposed for further utilization. 
  
6. Conclusion 
 
The reasons of the low intensity of the energy management system certification of  Russian enterprises were 
established in the process of this research. The absence of the integrated domestic information resource, allowing to 
receive complete information about the energy management system implementation on enterprises and the 
efficiency of its application, was singled out as the first reason. The second reason is that the energy management 
system certification itself does not ensure the efficiency of its functioning. Certificating but not functioning of the 
system is stressed in the majority of cases. The attitude of the majority of top-managers and their opinion that the 
system can be efficiently implemented only by special-purpose organizations can be mentioned as the last reason. 
However, the involvement of such organizations under the conditions of  low awareness of the results of the system 
implementation on domestic enterprises and the necessity to incur definite financial costs seem not very attractive. 
We estimate the advantages of the in-house energy management system implementation and suggest a sequence of 
working out of the methodical support in this way of system formation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2. Algorithm of the implementation of methodical support on an enterprise when it is worked out on an enterprise 
 
Acknowledgements 
 
Aim of the energy management system formation 
Goals of the energy management system  
Analysis of the standard requirements in organization of the enterprise energy management activities  
Proposals, considering the specific character of an enterprise  
Working out of the energy analysis methods  
Testing of the methods on certain enterprises  
Are all the basic activities for testing the performance of 
the task received? 
Analysis of the best world practices of the performance of the tasks of different processes and equipment energy efficiency increase  
Working out of the methods of solving certain problems of increase of energy efficiency activities on an enterprise on the basis of 
the energy management system utilization 
Are the assigned tasks solved? 
Working out of the organization-economic mechanism of the energy management system  
Formation of the methodical support of the energy management system for an enterprise 
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